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(57)Abstract: 

PROBLEM TO BE SOLVED: To protect the surface of a metal from corrosion in aq. and 
nonaq. solns. by forming the composition from a mixture of the fatty acid esters of sorbitan 
usually used as a surfactant. 

SOLUTION: This anticorrosive composition for the surface of a metal contains a surfactant 
contg. >1 kind of the fatty acid ester of sorbitan and a surfactant contg. >1 kind of the 
polyoxyethylene derivative of the fatty acid ester of sorbitan. The composition is used in aq. 
and nonaq. fluids in accordance with the surfaces of metals including the surfaces of iron- 
contg. copper, copper and copper alloy, the composition is low in toxicity, and hence the 
composition is considered to be environmentally allowable. Further, the first surfactant and an 
emulsifier different from the second surfactant can be added to the composition to stabilize it 
against the transportation, handling and storage. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The constituent for corrosion prevention containing the first surface active agent 
containing at least one sort of sorbitan fatty acid esters, and the second surface active 
agent containing the polyoxy ethylene derivative of at least one sort of sorbitan fatty acid 
esters of a surface of metal. 

[Claim 2] The constituent according to claim 1 whose weight ratios of the first surfactant to 
the second surfactant are 1:3*2:1. 

[Claim 3] The constituent according to claim 1 which contains further a different 
emulsifier also from the first surfactant and the second surfactant. 

[Claim 4] The constituent according to claim 3 which is what is chosen from the group 
which said emulsifier becomes from polyoxyethylene 20 sorbitan monolaurate, 
polyoxyethylene 4 sorbitan monolaurate, polyoxyethylene 20 sorbitan monostearate, and 
polyoxyethylene 20 sorbitan monopalmitate. 

[Claim 5] said first surfactant- — second surfactant: " the weight ratio of an emulsifier - 
1:3:0.4 to 2:1:0.3 it is ■- constituent according to claim 3. 

[Claim 6] The constituent according to claim 1 chosen from the group which at least one 
sort of sorbitan fatty acid esters in the first surface active agent become from sorbitan 
tristearate, sorbitan monostearate, sorbitan monolaurate, sorbitan monopalmitate, 
sorbitan monooleate, sorbitan sesquioleate, and sorbitan trioleate. 

[Claim 7] The polyoxyethylene derivative of at least one sort of sorbitan fatty acid esters in 
said second surface active agent Polyoxyethylene 20 sorbitan monolaurate, 
polyoxyethylene 4 sorbitan monolaurate, Polyoxyethylene 20 sorbitan monopalmitate, 
polyoxyethylene 20 sorbitan monostearate, Polyoxyethylene 4 sorbitan monostearate, 
polyoxyethylene 20 sorbitan tristearate, The constituent according to claim 1 chosen from 
the group which consists of polyoxyethylene 20 sorbitan monooleate, polyoxyethylene 5 
sorbitan monooleate, and polyoxyethylene 20 sorbitan trioleate. 

[Claim 8] At least one sort of sorbitan fatty acid esters in the first surface active agent 
Sorbitan tristearate, sorbitan monostearate, sorbitan monolaurate, Sorbitan 
monopalmitate, sorbitan monooleate, sorbitan sesquioleate, It is chosen out of the group 
which consists of sorbitan trioleate. And the polyoxyethylene derivative of at least one sort 
of sorbitan fatty acid esters in said second surface active agent Polyoxyethylene 20 
sorbitan monolaurate, polyoxyethylene 4 sorbitan monolaurate, Polyoxyethylene 20 
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sorbitan monopalmitate, polyoxyethylene 20 sorbitan monostearate, Polyoxyethylene 4 
sorbitan monostearate, polyoxyethylene 20 sorbitan tristearate, The constituent according 
to claim 1 chosen from the group which consists of polyoxyethylene 20 sorbitan monooleate, 
polyoxyethylene 5 sorbitan monooleate, and polyoxyethylene 20 sorbitan trioleate. 
[Claim 9] The constituent according to claim 6 which is what is chosen from the group 
which this emulsifier becomes from polyoxyethylene 20 sorbitan monolaurate, 
polyoxyethylene 4 sorbitan monolaurate, polyoxyethylene 20 sorbitan monostearate, and 
polyoxyethylene 20 sorbitan monopalmitate, including further a different emulsifier also 
from the first surfactant and the second surfactant. 

[Claim 10] The constituent according to claim 7 which is what is chosen from the group 
which this emulsifier becomes from polyoxyethylene 20 sorbitan monolaurate, 
polyoxyethylene 4 sorbitan monolaurate, polyoxyethylene 20 sorbitan monostearate, and 
polyoxyethylene 20 sorbitan monopalmitate, including further a different emulsifier also 
from the first surfactant and the second surfactant. 

[Claim 11] The constituent according to claim 8 which is what is chosen from the group 
which this emulsifier becomes from polyoxyethylene 20 sorbitan monolaurate, 
polyoxyethylene 4 sorbitan monolaurate, polyoxyethylene 20 sorbitan monostearate, and 
polyoxyethylene 20 sorbitan monopalmitate, including further a different emulsifier also 
from the first surfactant and the second surfactant. 

[Claim 12] said first surfactant: -« second surfactant: - the weight ratio of an emulsifier - 
l:3 : 0.4 to 2 : 1 : 0.3 it is - constituent according to claim 9. 

[Claim 13] said first surfactant: - second surfactant: the weight ratio of an emulsifier - 
1:3:0.4 to 2:1:0.3 it is - constituent according to claim 10. 

[Claim 14] said first surfactant: - second surfactant: - the weight ratio of an emulsifier - 
1:3:0.4 to 2:1:0.3 it is " constituent according to claim 11. 

[Claim 15] An approach including the thing which control corrosion for the constituent 
containing the first surface active agent which is the approach of preventing the corrosion 
of the surface of metal in contact with the fluid contained in the fluidic system in industry, 
and contains at least one sort of sorbitan fatty acid esters in such a fluid, and the second 
surface active agent containing the polyoxyethylene derivative of at least one sort of 
sorbitan fatty acid esters effectively and to do for amount addition. 

[Claim 16] The approach according to claim 15 chosen from the group which at least one 
sort of sorbitan fatty acid esters in the first surface active agent become from sorbitan 
tristearate, sorbitan monostearate, sorbitan monolaurate, sorbitan monopalmitate, 
sorbitan monooleate, sorbitan sesquioleate, and sorbitan trioleate. 

[Claim 17] The approach according to claim 15 of containing further a different emulsifier 
also from the first surfactant and the second surfactant. 

[Claim 18] The approach according to claim 17 of being what is chosen from the group 
which said emulsifier becomes from polyoxyethylene 20 sorbitan monolaurate, 
polyoxyethylene 4 sorbitan monolaurate, polyoxyethylene 20 sorbitan monostearate, and 
polyoxyethylene 20 sorbitan monopalmitate. 
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[Claim 19] The polyoxyethylene derivative of at least one sort of sorbitan fatty acid esters 
in said second surface active agent Polyoxyethylene 20 sorbitan monolaurate, 
polyoxyethylene 4 sorbitan monolaurate, Polyoxyethylene 20 sorbitan monopalmitate, 
polyoxyethylene 20 sorbitan monostearate, Polyoxyethylene 4 sorbitan monostearate, 
polyoxyethylene 20 sorbitan tristearate, The approach according to claim 15 chosen from 
the group which consists of polyoxyethylene 20 sorbitan monooleate, polyoxyethylene 5 
sorbitan monooleate, and polyoxyethylene 20 sorbitan trioleate. 

[Claim 20] At least one sort of sorbitan fatty acid esters in the first surface active agent 
Sorbitan tristearate, sorbitan monostearate, sorbitan monolaurate, Sorbitan 
monopalmitate, sorbitan monooleate, sorbitan sesquioleate, It is chosen out of the group 
which consists of sorbitan trioleate. And the polyoxyethylene derivative of at least one sort 
of sorbitan fatty acid esters in said second surface active agent Polyoxyethylene 20 
sorbitan monolaurate, polyoxyethylene 4 sorbitan monolaurate, Polyoxyethylene 20 
sorbitan monopalmitate, polyoxyethylene 20 sorbitan monostearate, Polyoxyethylene 4 
sorbitan monostearate, polyoxyethylene 20 sorbitan tristearate, The approach according to 
claim 15 chosen from the group which consists of polyoxyethylene 20 sorbitan monooleate, 
polyoxyethylene 5 sorbitan monooleate, and polyoxyethylene 20 sorbitan trioleate. 
[Claim 21] The approach according to claim 16 of being what is chosen from the group 
which this emulsifier becomes from polyoxyethylene 20 sorbitan monolaurate, 
polyoxyethylene 4 sorbitan monolaurate, polyoxyethylene 20 sorbitan monostearate, and 
polyoxyethylene 20 sorbitan monopalmitate, including further a different emulsifier also 
from the first surfactant and the second surfactant. 

[Claim 22] The approach according to claim 18 of being what is chosen from the group 
which this emulsifier becomes from polyoxyethylene 20 sorbitan monolaurate, 
polyoxyethylene 4 sorbitan monolaurate, polyoxyethylene 20 sorbitan monostearate, and 
polyoxyethylene 20 sorbitan monopalmitate, including further a different emulsifier also 
from the first surfactant and the second surfactant. 

[Claim 23] The approach according to claim 19 of being what is chosen from the group 
which this emulsifier becomes from polyoxyethylene 20 sorbitan monolaurate, 
polyoxyethylene 4 sorbitan monolaurate, polyoxyethylene 20 sorbitan monostearate, and 
polyoxyethylene 20 sorbitan monopalmitate, including further a different emulsifier also 
from the first surfactant and the second surfactant. 

[Claim 24] The approach according to claim 15 the weight ratios of the first surfactant to 
said second surfactant are 1-3-2:1. 

[Claim 25] said first surfactant: - second surfactant: " the weight ratio of an emulsifier 
1^0.4 to 2^1:0.3 it is — approach according to claim 21. 

[Claim 26] said first surfactant: second surfactant: " the weight ratio of an emulsifier 
1:3:0.4 to 2:1:0.3 it is -- approach according to claim 22. 

[Claim 27] said first surfactant: - second surfactant: the weight ratio of an emulsifier -- 

1:3:0.4 to 2:1:0.3 it is " approach according to claim 23. 

[Claim 28] The approach according to claim 15 pH of a fluid is 4 9. 
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[Claim 29] The approach according to claim 15 of adding a constituent in a fluid so that the 
concentration of the constituent in a fluid may be set to 0.1-500 ppm. 

[Claim 30] The approach according to claim 21 of adding a constituent in a fluid so that the 
concentration of the constituent in a fluid may be set to 0.1-500 ppm. 

[Claim 31] The approach according to claim 22 of adding a constituent in a fluid so that the 
concentration of the constituent in a fluid may be set to 0.1*500 ppm. 

[Claim 32] The approach according to claim 23 of adding a constituent in a fluid so that the 
concentration of the constituent in a fluid may be set to 0.1*500 ppm. 

[Claim 33] The approach according to claim 15 the temperature of a fluid is 20 degrees C - 
290 degrees C. 

[Claim 34] The approach according to claim 15 a fluid is an aquosity fluid. 
[Claim 35] The approach according to claim 15 a fluid is a non-aqueous fluid. 
[Claim 36] The approach according to claim 15 chosen from the group to which the 
hydraulic system in industry becomes a cooling water system, a boiler system, a heat 
transfer system, an oil manufacture system, pulp and a paper-making system, food and a 
drink system, and a list from a machine cooling system. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[000 1] This invention relates to protecting a surface of metal from the corrosion in the 
steam in aquosity and a non-aqueous hydraulic system, and a liquid. Furthermore, this 
invention relates to a detail at a corrosion prevention constituent and its operation. 
[0002] The corrosion of the metal member in a plant causes a halt of a plant at destruction 
of a system, and the time. Furthermore, the corrosion accumulated in the surface of metal 
reduces the thermal conductivity between a surface of metal, water, or other warm 
treatment media, therefore corrosion reduces the effectiveness of actuation of a system. 
Therefore, corrosion will raise a maintenance and a manufacturing cost. 
[0003] The general approach is a thing which receive corrosion and for which corrosion 
inhibitor is added in the fluid of such a system most. However, the corrosion inhibitor by 
which the current activity is carried out is non-biodegradability, is toxicity, or is these both, 
and that application is restricted. 

[0004] The corrosion inhibitor most generally used in the boiler system is a counteractive 
amine and a film plasticity amine. Although the mixture of an amine and an amine is 
generally effective to the corrosion of steel and other iron content metals, there are many 
problems in the activity of the amine in corrosion inhibitor. 

[0005] In the first place, an amine forms corrosive high ammonia in the bottom of existence 
of a lifting, especially oxygen for decomposition very much to copper and a copper alloy in 
an elevated temperature. Therefore, the corrosion inhibitor containing an amine is not 
desirable in the system containing copper and a copper alloy. 

[0006] Furthermore, in food processing, beverage production, a waste heat power 
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generating plant, and many applications including drugs manufacture, the activity of an 
amine is regulated for the problem of the taste and an odor. Therefore, in many of these 
applications, the etching reagent is not used at all. Therefore, these systems are easy to be 
corroded and the maintenance cost and the rate of destruction of equipment are high. 
[0007] U.S. Pat. No. 5,368,775 has indicated how to control the acid which causes corrosion. 
In one approach, the film thin as barrier between an acidic solution and the surface of 
metal protected is used. In order to form such a thin film, the octadecyl amine or a 
long-chain amine like azole is used. The second approach needs addition of a counteractive 
amine, in order to neutralize an acid and to raise pH. The optimal amine in this approach 
is indicated to be the thing with high and basicity which has low molecular weight. As an 
example of a counteractive amine, cyclohexylamine, dimethylamine, a trimethylamine, a 
morpholine, and methoxy propylamine were illustrated. 

[0008] In this invention, the mixture of two sorts of compounds usually used as a 
surfactant protects a surface of metal from corrosion in aquosity and a non-aqueous 
solution to a surprising thing. 

[0009] The PCT application number AU 84/00215 is indicating the fizz biocide containing 
the corrosion inhibitor for controlling corrosive [ of an alcoholic chloro HEKISHIJIN 
solution, the foaming agent which explodes quickly, aerosol propellants, and an alcoholic 
chloro HEKISHIJIN solution ]. this foaming agent that explodes quickly - as that one 
component - a surface active agent - ethoxyHzed sorbitan ester is included preferably. 
This surfactant acts as an emulsifier. The example of a desirable emulsifier contains a 
fatty alcohol ethoxy rate in ethoxyHzed sorbitan stearate, palmitate and oleate, a nonyl 
phenol ethoxy rate, and a list. 

[0010] U.S. Pat. No. 3,977,994 is indicating the rust prevention constituent. This 
constituent is the mixture of an organic acid, N-alkyl or cycloalkyl permutation 
ethanolamine, and water. In a certain case, this constituent may also contain at least one 
sort of emulsifier s, in order to enable emulsification of an organic acid and ethanolamine. 
The example of an emulsifier contains a sorbitan derivative. 

[001 1] This prevention effectiveness does not originate in the mixture of a component or a 
component, and is not based on addition of a surfactant. In fact, it is indicated about that 
effectiveness as corrosion inhibitor that this patent tested the surfactant independently. It 
was found out that this surfactant is ineffective as corrosion inhibitor. 

[0012] U.S. Pat. No. 5,082,592 is indicating the approach of preventing the corrosion of the 
ferrous metal in the radical containing anion acid ** like the alkali-metal salt of boric acid, 
a molybdic acid, a nitric acid / nitril, and the water solution containing a nonionic surface 
active agent. 

[0013] In this description, a nonionic surface active agent raises the corrosion prevention 
nature of an anion. The tightness of this anion is acquired by that adsorption in a surface 
of metal and the interface between solutions. It is thought that simultaneous adsorption of 
a nonionic surface active agent makes surface concentration of an anion max by shielding 
the repulsive force of an anion. 
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[0014] the EPO patent 0th 108 536 Bl is indicating the approach of protecting a surface 
of metal from corrosion. The constituent of corrosion inhibitor and a thickener is used for 
this approach. This corrosion inhibitor contains the carboxylate of sorbitan. In combination 
with a thickener, corrosion inhibitor is pseudo-plasticity and thixotropic properties. If this 
constituent is left, it will form gel. This constituent forms elasticity flexibility coating 
which can be replaced with the paint and the varnish which are often used, lacquer, 
plastics, and metal coating, in order to protect a surface of metal from corrosion. Therefore, 
there is a strong demand to the toxic low corrosion tightness non-amine which is the 
substitute permitted more on an environment. 

[0015] This invention gives the constituent for corrosion prevention (you may use in a 
liquid, a gas phase, or both phases) with which it was improved for using in aquosity and a 
non-aqueous fluidic system about iron content copper, copper, and almost all surfaces of 
metal including a copper alloy front face. According to this invention, this constituent for 
corrosion prevention includes the combination of two or more sorts of surfactants. 
[0016] It sets like 1 voice and the combination of the polyoxyethylene derivative of a 
sorbitan fatty acid ester and a sorbitan fatty acid ester is offered. This combination gives 
the constituent for corrosion prevention which does not contain an amine, namely, is 
considered that toxicity is permitted low and more on an environment. 

[0017] It sets like 1 voice and the constituent for corrosion prevention containing at least 
two sorts of surfactants is offered. Although a field side activator shows some corrosion 
prevention nature in the conditions of an independent kind, the synergistic effect will be 
observed if two sorts of these surfactants exist simultaneously. The first surface active 
agent is characterized by being a sorbitan fatty acid ester, and is chosen from the group 
which consists of sorbitan tristearate, sorbitan monostearate, sorbitan monolaurate, 
sorbitan monopalmitate, sorbitan monooleate, sorbitansesquiolate, and sorbitan trioleate. 
It is characterized by the second surface active agent being the polyoxyethylene derivative 
of a sorbitan fatty acid ester. Polyoxyethylene 20 sorbitan monolaurate, polyoxyethylene 4 
sorbitan monolaurate, Polyoxyethylene 20 sorbitan monopalmitate, polyoxyethylene 20 
sorbitan monostearate, Polyoxyethylene 4 sorbitan monostearate, polyoxyethylene 20 
sorbitan tristearate, It is chosen out of the group which consists of polyoxyethylene 20 
sorbitan monooleate, polyoxyethylene 5 sorbitan monooleate, and polyoxyethylene 20 
sorbitan trioleate. 

[0018] Setting like 1 voice, the weight ratios of the surface active agent which is a sorbitan 
fatty acid ester to the surface active agent which is the polyoxyethylene derivative of a 
sorbitan fatty acid ester are about 1*3 * abbreviation 2"1. 

[0019] It sets like 1 voice and is added by the system which should be processed on the 
administration level whose combination of at least two sorts of surface active agents is 
about 0.1 ppm - about 500 ppm. It sets like 1 voice and the compound containing the 
surface active agent for corrosion prevention whose about 60% about 40% of this surface 
active agent is a sorbitan fatty acid ester, and is the polyoxyethylene derivative of a 
sorbitan fatty acid ester is offered, including a surface active agent about 1% to about 50%. 
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[0020] Setting like 1 voice, this invention offers the approach of reducing the corrosion of 
the surface of metal by the corrosive solution. This constituent contains the first surfactant 
and second surfactant including the process of this approach adding the constituent for 
corrosion prevention in a solution. Setting like 1 voice, this invention offers the approach of 
reducing the corrosion of the surface of metal by the corrosive solution. This constituent 
includes the combination of the polyoxyethylene derivative of a sorbitan fatty acid ester 
and a sorbitan fatty acid ester including the process of this approach adding the 
constituent for corrosion prevention in a solution. 

[0021] Setting like 1 voice, this invention offers the approach of reducing the corrosion of 
the surface of metal by the corrosive solution. This approach includes the process of adding 
the constituent for corrosion prevention in a solution. This constituent Sorbitan tristearate, 
sorbitan monostearate, The sorbitan fatty acid ester chosen from the group which consists 
of sorbitan monolaurate, sorbitan monopalmitate, sorbitan monooleate, sorbitan 
sesquioleate, and sorbitan trioleate, Polyoxyethylene 20 sorbitan monolaurate, 
polyoxyethylene 4 sorbitan monolaurate, Polyoxyethylene 20 sorbitan monopalmitate, 
polyoxyethylene 20 sorbitan monostearate, Polyoxyethylene 4 sorbitan monostearate, 
polyoxyethylene 20 sorbitan tristearate, The combination of the polyoxyethylene derivative 
of a sorbitan fatty acid ester chosen from the group which consists of polyoxyethylene 20 
sorbitan monooleate, polyoxyethylene 5 sorbitan monooleate, and polyoxyethylene 20 
sorbitan trioleate is included. 

[0022] It sets like 1 voice and the solution which contains corrosive liquids with the 
polyoxyethylene derivative of a sorbitan fatty acid ester and a sorbitan fatty acid ester is 
offered. The combination of the polyoxyethylene derivative of the above-mentioned 
sorbitan fatty acid ester and a sorbitan fatty acid ester offers the corrosion prevention 
nature constituent which does not contain an amine, namely, is considered that toxicity is 
permitted low and more on an environment. 

[0023] The corrosion prevention nature constituent of this invention may be added 
continuously or periodically as a scoria supply ingredient. 

[0024] The advantage of this invention is offering the constituent for corrosion prevention 
with which it was improved for using about a surface of metal. Other advantages of this 
invention are offering the improved constituent for corrosion prevention which is 
considered that toxicity is low at least. 

[0025] Other advantages of this invention are offering the improved constituent for 
corrosion prevention which is permitted more on an environment. Other advantages of this 
invention are offering the improved constituent for corrosion prevention including the 
combination of at least two sorts of non-amine content surfactants. 

[0026] Other advantages of this invention are offering the new application of a sorbitan 
fatty acid ester. Other advantages of this invention are offering the new application of the 
polyoxyethylene derivative of a sorbitan fatty acid ester. 

[0027] Other advantages of this invention are offering the improved constituent for 
corrosion prevention which has aquosity and a non-aqueous application. Other advantages 
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of this invention are offering the constituent for corrosion prevention for using it for a 
boiler condensate and cooling water, a water treatment application, oil manufacture and 
oil-field processing, food processing, pulp and a paper grinding application, the electrical 
and electric equipment and electronic-circuitry manufacture, metal industry, mining and 
ore processing, beverage production, a waste heat power generating plant, and a hospital 
hygiene system list in drugs manufacture. 

[0028] Other advantages of this invention are large pH range and offering the effective 
constituent for corrosion prevention in the solution (preferably pH of 4-9) of acidity 
especially slightly. Other advantages of this invention are offering the improved effective 
constituent for corrosion prevention in the solution which is not charging or it charged. 
Other descriptions and advantages will become clear from detailed explanation and the 
detailed drawing of a desirable embodiment. 

[0029] This invention offers the improved constituent for corrosion prevention which is 
considered that toxicity is permitted low and more on an environment. In a desirable mode, 
this constituent for corrosion prevention includes the combination of at least two sorts of 
surfactants. 

[0030] One mode of this invention is a constituent for corrosion prevention for using for 
prevention of the corrosion of a surface of metal. This constituent contains the first surface 
active agent containing at least one sort of sorbitan fatty acid esters, and the second 
surface active agent containing the polyoxy ethylene derivative of at least one sort of 
sorbitan fatty acid esters, the weight ratio of the first surfactant to the second surfactant - 
desirable - about 1-3- about 2:1 - more - desirable - about 1*2- about 2-1 - it is about l'l 
most preferably. 

[0031] Furthermore, in order to stabilize this constituent to transport, handling, and 
storage, a different emulsifier from the first surfactant and the second surfactant may be 
added to this constituent. Furthermore, this emulsifier promotes the thixotropic properties 
of this constituent, and maintains the fluidity of this constituent in various conditions. 
[0032] This emulsifier is chosen from the group which consists of polyoxyethylene 20 
sorbitan monolaurate, polyoxyethylene 4 sorbitan monolaurate, polyoxyethylene 20 
sorbitan monostearate, and polyoxyethylene 20 sorbitan monopalmitate. the case where an 
emulsifier is added to a constituent - first surfactant [ in a constituent ]: - the second 
weight ratio of a surfactant -emulsifier - desirable - 1*3*0.4 to 2*1*0.3 - more - desirable - 
1:2:0.3 to 2:1:0.3 - most - desirable - 1:1*0.2 it is . 

[0033] In other modes of this invention, at least one sort of sorbitan fatty acid esters in the 
first surface active agent are chosen from the group which consists of sorbitan tristearate, 
sorbitan monostearate, sorbitan monolaurate, sorbitan monopalmitate, sorbitan 
monooleate, sorbitan sesquioleate, and sorbitan trioleate. It is thought that other sorbitan 
fatty acid esters and glycol fatty acid ester are also effective. 

[0034] The polyoxyethylene derivative of at least one sort of sorbitan fatty acid esters in 
the second surface active agent Polyoxyethylene 20 sorbitan monolaurate, polyoxyethylene 
4 sorbitan monolaurate, Polyoxyethylene 20 sorbitan monopalmitate, polyoxyethylene 20 



8/16 



Japanese Publication number : 10-060675 A 



sorbitan monostearate, Polyoxyethylene 4 sorbitan monostearate, polyoxyethylene 20 
sorbitan tristearate, It is chosen out of the group which consists of polyoxyethylene 20 
sorbitan monooleate, polyoxyethylene 5 sorbitan monooleate, and polyoxyethylene 20 
sorbitan trioleate. The derivative of other sorbitan fatty acid esters is considered to be 
effective the same way. 

[0035] Although the surfactant used in this invention is usually used as an emulsifier, it 
functions as corrosion inhibitor. The combination of a surfactant gives the protection to the 
corrosion beyond the sum total of the protection to the corrosion at the time of using this 
surfactant independently. The synergistic effect of the combination of this invention gives 
effective corrosion prevention. 

[0036] In other modes this constituent Sorbitan tristearate, sorbitan monostearate, 
Sorbitan monolaurate, sorbitan monopalmitate, sorbitan monooleate, The first surfactant 
containing at least one sort of sorbitan fatty acid esters chosen from the group which 
consists of sorbitan sesquioleate and sorbitan trioleate, Polyoxyethylene 20 sorbitan 
monolaurate, polyoxyethylene 4 sorbitan monolaurate, Polyoxyethylene 20 sorbitan 
monopalmitate, polyoxyethylene 20 sorbitan monostearate, Polyoxyethylene 4 sorbitan 
monostearate, polyoxyethylene 20 sorbitan tristearate, Polyoxyethylene 20 sorbitan 
monooleate, polyoxyethylene 5 sorbitan monooleate, And the second surfactant containing 
the polyoxyethylene derivative of at least one sort of sorbitan fatty acid esters chosen from 
the group which consists of polyoxyethylene 20 sorbitan trioleate is included. 
[0037] Other modes of this invention are the approaches of preventing the corrosion of the 
surface of metal in contact with the fluid contained in the fluidic system in industry. This 
approach includes the thing which control corrosion for this constituent effectively and to 
do for amount addition in the fluid in the fluidic system in industry. This constituent 
contains the first surface active agent containing at least one sort of sorbitan fatty acid 
esters, and the second surface active agent containing the polyoxyethylene derivative of at 
least one sort of sorbitan fatty acid esters. As for this fluid, an aquosity fluid may also be a 
non-aqueous fluid. 

[0038] the weight ratio of the first surfactant to the second surfactant in this constituent 
desirable - about 1*3- about 2:1 - more - desirable about 1:2- about 2:1 - it is about 1:1 
most preferably. 

[0039] Furthermore, in order to stabilize this constituent to transport, handling, and 
storage, a different emulsifier from the first surfactant and the second surfactant may be 
added to this constituent. This emulsifier is chosen from the group which consists of 
polyoxyethylene 20 sorbitan monolaurate, polyoxyethylene 4 sorbitan monolaurate, 
polyoxyethylene 20 sorbitan monostearate, and polyoxyethylene 20 sorbitan 
monopalmitate. the case where an emulsifier is added to a constituent — first surfactant 
[ in a constituent ]: - the second weight ratio of a surfactant^emulsifier desirable - 
1:3:0.4 to 2:1:0.3 " more - desirable 1:2:0.3 to 2:1:0.3 most desirable - 1:1:0.2 it is . 
[0040] In other modes of this constituent used in the approach of this invention, at least 
one sort of sorbitan fatty acid esters in the first surface active agent are chosen from the 
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group which consists of sorbitan tristearate, sorbitan monostearate, sorbitan monolaurate, 
sorbitan monopalmitate, sorbitan monooleate, sorbitan sesquioleate, and sorbitan trioleate. 
It is thought that other sorbitan fatty acid esters and glycol fatty acid ester are also 
effective. 

[0041] The polyoxyethylene derivative of at least one sort of sorbitan fatty acid esters in 
the second surface active agent Polyoxyethylene 20 sorbitan monolaurate, polyoxyethylene 
4 sorbitan monolaurate, Polyoxyethylene 20 sorbitan monopalmitate, polyoxyethylene 20 
sorbitan monostearate, Polyoxyethylene 4 sorbitan monostearate, polyoxyethylene 20 
sorbitan tristearate, It is chosen out of the group which consists of polyoxyethylene 20 
sorbitan monooleate, polyoxyethylene 5 sorbitan monooleate, and polyoxyethylene 20 
sorbitan trioleate. The derivative of other sorbitan fatty acid esters is considered to be 
effective the same way. 

[0042] In other modes, this constituent used for the approach of this invention Sorbitan 
tristearate, sorbitan monostearate, sorbitan monolaurate, The first surfactant containing 
at least one sort of sorbitan fatty acid esters chosen from the group which consists of 
sorbitan monopalmitate, sorbitan monooleate, sorbitan sesquioleate, and sorbitan trioleate, 
Polyoxyethylene 20 sorbitan monolaurate, polyoxyethylene 4 sorbitan monolaurate, 
Polyoxyethylene 20 sorbitan monopalmitate, polyoxyethylene 20 sorbitan monostearate, 
Polyoxyethylene 4 sorbitan monostearate, polyoxyethylene 20 sorbitan tristearate, 
Polyoxyethylene 20 sorbitan monooleate, polyoxyethylene 5 sorbitan monooleate, And the 
second surfactant containing the polyoxyethylene derivative of at least one sort of sorbitan 
fatty acid esters chosen from the group which consists of polyoxyethylene 20 sorbitan 
trioleate is included. 

[0043] pH of a fluid " desirable - about 4- about 9 - more " desirable about 5- about 8 - 
most - desirable -■ about 5.5 - about 7.5 it is . the temperature of a fluid - usually - 70 
degrees F (21 degrees C) • about 550 **F (288 **) - more desirable - 70 degrees F - about 
510 **F (266 **) ~ most desirable - about 70 degrees F - about 490 **F (255 **) it is . 
This constituent may be directly injected to both vapor phase of a fluid, or both [ either or / 
these ]. 

[0044] The constituent used in the approach of this invention containing the first 
surfactant and second surfactant is added to a fluid so that about 0.1 ppm - about 500 ppm 
of about 0.5 ppm - about 200 ppm of concentration of this constituent in a fluid may turn 
into total surfactant concentration of about 0.5 ppm - about 100 ppm preferably. 
[0045] The constituent used in the approach of this invention containing the first 
surfactant, the second surfactant, and at least one sort of emulsifiers is added to a fluid so 
that about 0.1 ppm - about 500 ppm of about 0.5 ppm - about 200 ppm of concentration of 
this constituent in a fluid may turn into total surfactant concentration of about 0.5 ppm - 
about 100 ppm preferably, the concentration of the emulsifier added to a constituent when 
total surfactant concentration is 500 ppm - about 50 ppm it is . 

[0046] The fluidic system in industry is chosen from the group which consists of a machine 
cooling system like the food and the drink system like a cooling water subsystem like a 
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cooling tower, a heat transfer system like a boiler system, an oil manufacture system like 
the system which **** a hydrocarbon raw material, pulp and a paper-making system, and 
a heating processing system, and a combustion engine-coolant system. This invention is 
applicable to other examples except [ these ] a fluidic system being included. 
[0047] A suitable sorbitan fatty acid ester has the following structures. 
[Formula l] 

A left formula expresses 1 and 4-sorbitan monoester among a top type, a right formula 
expresses 1 and 4-sorbitan triester, and Rl CO and R2 CO express a fatty-acid part. Rl 
You may be stearic acid, a lauric acid, a palmitic acid, oleic acid, or a sesquioleic acid 
radical. R2 It is an oleic acid radical preferably. 

[0048] The suitable polyoxyethylene derivative of a sorbitan fatty acid ester has the 
following structures. 
[Formula 2] 

A left formula expresses polyoxyethylene sorbitan monoester among a top type, a right 
formula expresses polyoxyethylene sorbitan triester, and R3 CO and R4 CO express a 
fatty-acid part. R3 You may be stearic acid, a tristearin acid, a lauric acid, a palmitic acid, 
or an oleic acid radical. R4 It is an oleic acid radical preferably. The total number of mols of 
ethoxyl (n) It is the total number of w+x+y+z. 

[0049] It sets like 1 voice, and although the ratio of the second surfactant to the second 
surfactant is about 2-3, this ratio may change with the specific surfactants to be used about 
1*3 - in about 2*1. The level or concentration is about 0.1 ppm - about 500 ppm. 
[0050] As shown in the following examples, the capacity of the combination of this 
invention which controls the corrosion of steel, copper, and other metals is an unexpected 
thing from the point of depressor effect that a component independent was restricted. The 
following examples do not explain a desirable mode and do not limit the range of this 
invention. 

[0051] The shape of a tube of the test piece (it is called an electrode or a test electrode) used 
in the example below the experiment approach test electrode and its manufacture is mild 
(C1008 plane carbon). They were steel or copper. Each electrode is diameters 1/2. An inch 
(12.7mm) and die length 1/2 It was an inch (12.5mm). this electrode - silicon carbide (SiC) 
paper last grain-size #600 up to it manufactured by polishing. It washed by deionized 
water, subsequently it washed and was air-dry with the acetone, and this electrode was 
used for electrochemistry measurement. 

[0052] The electrode of the shape of each tube was fixed on the test piece electrode holder of 
a stainless steel with two spacers made from Teflon (trademark). Aluminium foil was put 
into the annular clearance between an electrode and a stainless-steel shaft, and it 
connected electrically. This test piece electrode holder was isolated from the testing liquid 
by the Teflon tape and the Teflon sleeve. It is paint (Microstop) about the edge of each 
electrode. The coat was carried out and the corrosion of a clearance was prevented. 
[0053] In order to analyze the corrosion prevention effectiveness of the front face of 
electrochemistry method versatility, the potential difference dynamic scan was performed 
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in the metal electrode. The trial was performed in the sodiurrrperchlorate (NaC104) 
solution of 0.1M which it is among [ glass cell ] 1000ml and which were deaerated or it 
carried out aeration. In the experiment in the deaerated solution, before inserting a test 
electrode, the testing liquid was purged by 0 gage argon gas for at least 2 hours. In the 
experiment in the solution which carried out aeration, it examined about the electrode of 
the cylindrical shape which rotates with the rotational speed of SOOrprn. 
[0054] heating deaerating the temperature of a testing liquid - 150 **F (65 degrees C) up 
to -- it raised (applying for about 20 minutes) . pH is 4.0*9.0 by the rare sodium hydroxide 
or the perchloric acid solution. It adjusted to the value of a request of a between. In the 
potential difference scan speed of 0.5 mV/sec, potential difference dynamic polarization 
was performed from the cathode field to the anode field. 

[0055] The corrosion prevention property of a chemical was investigated by comparing with 
a blank (testing liquid which does not contain the constituent for corrosion prevention of 
this invention) in the same test condition based on a polarization curve. 
[0056] As shown in example 1 drawing 1 , corrosion prevention was given in the system 
processed with the constituent for corrosion prevention manufactured by this invention. 
Fell used in drawing 1 (ppb) A ferrous oxide is expressed. The test result shown in drawing 
JL was obtained in the following conditions. It is the simulation condensation solution of the 
deaerated boiler containing the sodium perchlorate of a minute amount at abbreviation 
180 **F (82 degrees C) 80 - 100 ml/min It set and the processor was supplied. pH of this 
simulation boiler condensate — about 5.5 it was . 

[0057] As shown in drawing 1 , before 240 or more ppb of iron added 200 ppm of corrosion 
inhibitor which consists of sorbitan monostearate of 1^1 ratios, and polyoxyethylene 20 
sorbitan monostearate, it existed. The iron concentration of fusibility fell from 240 or more 
ppb to less than 150ppb in less than 5 hours. 

[0058] The result shown in example 2 drawing 2 was obtained on the same conditions as 
drawing 1 not except for 200 ppm but except for adding 60 ppm in the corrosion inhibitor 
which consists of sorbitan monostearate of 1 : 1 ratios, and polyoxyethylene 20 sorbitan 
monostearate. Fell used in drawing 2 (ppb) A ferrous oxide is expressed. Iron concentration 
fell from about 240 ppb to less than 150ppb in about 24 hours as shown in drawing 2 . It is 
shown that that the concentration of this iron is low has a low corrosion rate. 
[0059] Example 3150 **F (65 degrees C) Potential difference dynamic polarization 
measurement shows a corrosion prevention operation of this invention using the tube-like 
test piece which the mild steel ( drawing 3 -7) which set and sank into the 0.1M perchloric 
acid solution, or copper ( drawing 8 ) polished. The 0.1M perchloric acid solution was used 
as a supporting electrolyte, in order to raise conductivity. Drawing 3 -8 are the plot of the 
applied potential to the measured current density. The unit used in drawing 3 8 is E (MV) 
which is potential (mV). It is I (UA/CM and 2) which is current density (muA/cm2). 
[0060] With reference to drawing 3 , the polarization curve under existence of the corrosion 
inhibitor prepared by this invention is compared with unsettled or a blank solution. 
Especially the line 11 shows the blank or the potential-current density curve (or 
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polarization curve) in an unsettled system, by contrast, the line 12 shows the polarization 
curve in the same system after processing with 1-1 blends of sorbitan monostearate and 
polyoxyethylene 20 sorbitan monostearate (30 ppm of each). pH of this system - 6.5 it is 
this system deaerated. Shifting the processed polarization curve which is shown with a line 
12 to the left to the curve shown with a line 11 (a blank is shown), this shows that the 
corrosion rate fell. 

[0061] With reference to drawing 4 , the line 11 shows the polarization curve of a blank or 
an unsettled system. A polyoxyethylene derivative is not used for a line 13, but it is 30 ppm. 
The polarization curve of the same system after processing by sorbitan monostearate is 
shown. Sorbitan monostearate is not used for a line 14, but it is 30 ppm. The polarization 
curve of the same system after processing by polyoxyethylene 20 sorbitan monostearate is 
shown. 

[0062] It is the same as that of the system shown in drawing 3 , and the system shown in 
drawing 4 is 6.5. pH was had and deaerated. If 4 is compared with drawing 3 , it is clear to 
give the synergistic effect to corrosion prevention in the system processed as compared 
with the result (lines 13 and 14 in drawing 4 ) from which combination (shown in the line 
12 in drawing 4 ) with the polyoxyethylene derivative (for example, polyoxyethylene 20 
sorbitan monostearate) of a sorbitan fatty acid ester (for example, sorbitan monostearate) 
and a sorbitan fatty acid ester was independently acquired in the processor using these 
two components. 

[0063] In drawing 4 , especially the processing that used the sorbitan fatty acid ester 
(sorbitan monostearate) independently shows some corrosion prevention in the cathode 
field as compared with the unsettled system (shown by the line 11) (shown by the line 13). 
Similarly, the processing which used the polyoxyethylene derivative (polyoxyethylene 20 
sorbitan monostearate) independently mainly shows some corrosion prevention in the 
cathode as compared with the unsettled system (shown by the line 11) (shown with the line 
14). By contrast, the processing (shown in the line 12 in drawing 4 ) using combination 
with the polyoxyethylene derivative of a sorbitan fatty acid ester and a sorbitan fatty acid 
ester shows corrosion prevention (the anode field is more remarkable) in both the cathode 
field and the anode field. Therefore, although some processings of the system which used 
one side of two surfactants independently showed corrosion prevention, the processing 
using the combination of two surfactants has given the multiplication corrosion prevention 
which does not contain an amine. 

[0064] Referring to example 4 drawing 5 , a line 16 is 4.0 at deaeration conditions. The 
polarization curve of the system processed in the same testing liquid (0.1M perchloric acid 
of 150 **F) of a publication in pH by the sorbitan monostearate of the ratio of 1*1 and 
polyoxyethylene 20 sorbitan monostearate (concentration which is 30 ppm respectively) in 
the example 3 is shown. In the comparison, the line 15 shows the system with the same, 
same pH level except for not adding corrosion inhibitor. 30 ppm Sorbitan monostearate 
and 30 ppm The combination of polyoxyethylene 20 sorbitan monostearate sets on 
deaeration conditions, and it is 4.0. An effective thing is clear by pH. It sets on deaeration 
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conditions and is 4.0. Corrosion prevention [ in / at pH / an anode ] was more remarkable 
than the corrosion prevention in a cathode. In drawing 6 , it sets on deaeration conditions, 
and is 9.0. pH compares the polarization curve (shown by the line 17) which does not 
process at all with the result (shown by lines 18 and 19) of two things which processed the 
above-mentioned combination. It is 9.0 as shown in drawing 6 . The corrosion prevention in 
a good anode is observed in pH. The repeatability which was excellent in this experiment 
was observed as shown in the conformity between lines 18 and 19. 

[0065] It is 30 ppm as shown in example 5 drawing 7 and 8. Sorbitan monostearate and 30 
ppm The activity of polyoxyethylene 20 sorbitan monostearate is effective in steel and the 
corrosion prevention in both of a copper electrode in air saturation or the system which 
carried out aeration. The experiment expressed by drawing 7 and 8 is 150 **F. It carried 
out using the electrode of the cylindrical shape which sets and rotates with the rotational 
speed of 500rpm. The system shown in drawing 7 is a mid steel electrode, and the system 
shown in drawing 8 is a copper electrode. 

[0066] With reference to drawing 7 , a line 20 is 6.5 which does not add corrosion inhibitor 
first. The system of pH level is shown. By contrast, a line 21 is 30 ppm. Sorbitan 
monostearate and 30 ppm 6.5 processed by polyoxyethylene 20 sorbitan monostearate The 
system of pH level is shown. Since the dissolution of an anode is decreasing under 
existence of corrosion inhibitor by the comparison of a line 20 and a line 21 in the 
conditions which carried out aeration, it is shown that corrosion inhibitor is functioning as 
corrosion inhibitor of an anode. A line 22 is 9.0 which does not add corrosion inhibitor. The 
same system in pH level is shown. By contrast, a line 23 is 30 ppm. Sorbitan monostearate 
and 30 ppm 9.0 processed by polyoxyethylene 20 sorbitan monostearate The system of pH 
level is shown. The dissolution of an anode falls in existence of corrosion inhibitor, and, as 
for this, the combination of a surfactant shows that it is corrosion inhibitor of an anode in 
aeration conditions. 6.5 The corrosion prevention effectiveness of this constituent in ** pH 
is 9.0. It is more remarkable than the corrosion prevention effectiveness in pH. 
[0067] With reference to drawing 8 , a line 24 is 6.5 do not add corrosion inhibitor but using 
the copper electrode. The system of pH is shown. A line 25 is 30 ppm. Sorbitan 
monostearate and 30 ppm 6.0 processed by polyoxyethylene 20 sorbitan monostearate The 
system with same pH level is shown. It sets on aeration conditions and is Tafel. Lowering 
of corrosion was observed by the polarization method. 

[0068] The combination of the polyoxyethylene derivative of a sorbitan fatty acid ester and 
a sorbitan fatty acid ester showed corrosion prevention to steel and copper in aeration and 
deaeration conditions on various pH level as shown in drawing 3 -8. Since the sorbitan 
fatty acid ester is considered that toxicity does not contain an amine low, it is thought that 
the compound of these both is permitted in drugs, food manufacturing, and drink industry. 
[0069] The suitable sorbitan fatty acid ester is sold as the following trademarks. SPAN60 
And ARLACEL 60 (sorbitan monostearate) and SPAN 20 And ARLACEL 20 (sorbitan 
monolaurate) and SPAN 40 And ARLACEL 40 (sorbitan monopalmitate), SPAN 65 
(sorbitan tristearate), and SPAN 80 And ARLACEL80 (sorbitan monooleate) ARLACEL C 
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And ARLACEL 83 (sorbitan sesquioleate) It is ARLACEL 85 (sorbitan trioleate) to a list. . 
[0070] The suitable polyoxyethylene derivative of a sorbitan fatty acid ester is sold as the 
following trademarks. TWEEN 20 (polyoxyethylene 20 sorbitan monolaurate) TWEEN 21 
(a polyoxyethylene - 4 sorbitan monolaurate) TWEEN 40 (polyoxyethylene 20 sorbitan 
monopalmitate) TWEEN 60 (polyoxyethylene 20 sorbitan monostearate) TWEEN 61 
(polyoxyethylene 20 sorbitan monostearate) TWEEN 65 (polyoxyethylene 20 sorbitan 
tristearate) TWEEN 80 (polyoxyethylene 20 sorbitan monooleate) and TWEEN 81 
(polyoxyethylene 5 sorbitan monooleate) And TWEEN 85 (polyoxyethylene 20 sorbitan 
trioleate) . 

[0071] The combination of the polyoxyethylene derivative of one or more sorts of sorbitan 
fatty acid esters and one or more sorts of sorbitan fatty acid esters is also considered to give 
effective corrosion prevention nature similarly. Moreover, it is thought that the derivative 
of sorbitan fatty acid esters other than a polyoxyethylene derivative may also be used as 
one of the surfactants of this invention. 

[0072] Probably, it will be clear to this contractor that various amelioration may be 
performed to this desirable mode. Such amelioration may be carried out to the constituent 
of this invention, actuation, etc., without separating from the range of this invention. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the graph which shows the lowering to the time amount of the level of the 
iron of the fusibility of a system processed with the corrosion inhibitor manufactured by 
this invention. 

[Drawing 2] It is the graph which shows the lowering to the time amount of the level of the 
iron of the fusibility of a system processed with the corrosion inhibitor manufactured by 
this invention. 

[Drawing 3] It is the graph which shows the corrosion prevention effectiveness of the 
system processed with the corrosion inhibitor manufactured by this invention. 
[Drawing 4] It is the graph which shows the polarization curve of the system separately 
processed of each component of corrosion inhibitor, two systems of the system processed by 
the combined component which was manufactured by this invention, and an unsettled 
system. 

[Drawing 5] 4.0 It is the graph which shows the property of the corrosion inhibitor in 
deaeration conditions manufactured by this invention in ** pH. 

[Drawing 6] 9.0 It is the graph which shows the property of the corrosion inhibitor in 
deaeration conditions manufactured by this invention in ** pH. 
[Drawing 7] It is the graph which shows the property of the corrosion inhibitor 
manufactured by this invention to a mild steel electrode in aeration conditions by pH of 
various level using the rotating electrode. 

[Drawing 8] It is the graph which shows the property of the corrosion inhibitor 
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manufactured by this invention to a copper electrode in aeration conditions using the 
rotating electrode. 
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tfy^^x^u^ov^vf^v^ey^b 

K ^U^^^x^b>20V;Ue^>^:y/^l/^-r— 
K ^'j^-^^x^uvzov/i/tr^v^eyx-rrb- 

K # 'J^^x^-U^M y;Hf ^y^yxfT U— 
K ^U^-^i/x^b>20y;Utf^>hUX-r7 T b— 

K ^u^-^->x^u>2oy;i/tf^v^ey^ux— k 20 

[If *J1 2 0 ] S— <D»ffii£tt#J*<04>& <i:tll 
cDy;btf ^ viJgflfittxxx/l/A^ y;btf* y h u^f7 
u-K vybe^vt/^fru-K y;H£*>^y 
v;l/t:^ v^y^/U^r— K y;Utf^> 
^ey^x-K yyl/tf^-trx^L-x-K &tfy 
yU^^^hU^-Ux— h^6«:S»J;D*irti. witzm 
3©IH6Stt»]*©4>* < lloy;Hf^>iKi 30 
xxf;l/0#'J **s/xf #y>j-*s/x 
^uvzoy/i/tr^^^ey ^^u— ,fut+*>xfb 
v 4 y;i/if *>^y^»>u— k ^u^+->x^ix>20 
y ;i/ tf 2 y / w ^ r— h , * y *>x^ u >2o y 
ybtf^^yx^zi^- k ^ut^>xfU>4V;i/ 
e^>^yxf7i/-h, tfy^+s/x^uvzov^e 

y^ey^ux-h, #y ^-^^x^-uv 5 y;bhf^>^e 

^-^vx^u>2oy;Ufcf ^>^y^^u- k *y** 
->x^u^4 yyi/tf^v^ey^^u- K ^'J^yx 
7 1 bv2oy;utf ^y^yxfri/- k Rtf#y**s/ 
x^u>2oy;Hi^y^y/^i/^^- h^^^sScfc*? 



^^'>x^u>2oy;i/tf £>^y k tfy** 
yxf uy4y;i/e^yt;7^l/-h, ^y^vx 

^u>2oy;Hf ^^yxf7i- k Bttf^y**^ 

Bi5*?i 2 3 ] !B-<DJM5jSttffl fci&z osnSiStt 
^-^vx-/-u>2oy;Hf k xv** 

^U>20V;l/V£ ^^yXr7U"h, M^'Jt^y 
xf U >20 v;l/ Vf £ y ' ^ r— h £ Z> M£ K) 

#ffig14SUoa*Jt*M : 3-2 : 1765, If *Jf 1 

im&m 2 5 ] 9uEs-<o»aigtt»j : m-<onm^ 

14#J : ?lft#J<DSfiit# 1 : 3 : 0.4 ~2 : 1 : 0.3 V 

ttffj : JL{fc*JO««Jt*< 1:3:0.4-2:1:0.3? 

2 7 ] luIEm-^^ffigti^J : m~^W®g 
tt#J : ?Lft^JcOSSlt^ 1 : 3 : 0.4 ~2 : 1 : 0.3 V 

[I3*H2 8] Sttt:OpH^4-9Tfe^, 
5 E«o??i*o 

[18^ 2 9 ] fiRft^osadtftroaa^o . 1 ~50o PP ra 

t&zzsizffimzm&m&mim-r** m&mi 5 ibis 
im&m 3 0 ] sE(**<ossj5Ka<oiiaa^o . i ~5oo P pm 

i:4SJ;^K:«*Jcffl«»*aaiP-r*, I»5R^2 HER 

G9*^3 1] SKfrcfJCDJi^gttioaBfiA^O.l ~500ppm 
i:4SJ:a*catf^cjHfi81*€:aSip-rs, »*«2 2IHR 

[If*3S3 2] SS**<OffljSa<D«jKA<0.1 ~500ppni 

[»*3S3 3] 8i£f*<DffljS[^ 2 0°C~2 9 0°C1?^ 
[11*113 4] flK^TkttaEW-efeS, R^XR 1 5IE 

[ai*^3 5] at#*^N7ktta»-e**, 5 

fEit^yi^o 

13*11 I 5 gE®c07?^ 0 
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[ooo i ] *wjm. 7kitai«p7jcttat(*->XT-/*jc 

[0 0 0 2] 77>hlC&lf*&mmt<Dia&ltisXr- 

[0003] iafttcwrsafe-«w^jst±> ^<o<£5 

L L a 6 , 8H£{£/H 2ntl>5 Jg^Bfiit £ij &£3E£ » 
[0 0 0 4] — i/X-rA(cfeV^T«€>-ffl:Wfcffl 

& 3 JS£BS±jfflfc: *5 tt & 7 ^ >£><£ffl tc tj ^ < o 
[0 0 0 5] 35— fc. z^>^^rU(c^5^T^^c 

[0006] ^^tc, ftainx. ftssais, /s^my 

[0 0 0 7] HeBtfVFa 5.368,775^2:. SMfiCt 

So 

[0 0 0 9] P C Tffi[fE#^AU84/00215te, 77l/3-;i/ 



n V ;H9*f»J . a 7 ;U 13 - ;M4 * a n ^ v > igffi 
OJBfttt*ffli»J^«fc*<0JBfti»±aij*^trK}attjSS 
£ L T u >S o C OftiS ic «Sf £ fgfsafl ti * <0 
-«»fcLTffffigttM, »£L<tixh*>vl/{tV;l/ 

£LTftmtZ> 0 #£ L^#Lffc»J®fflt±* xh+v//Wt 

K y^7xy-;bxh4^yU- K Mtftc|]gJffi7;l/ 
10 n— ;l/x h U— h £-&t? 0 

[ooio] 3.977.994^ti, aKifflricft 

< frii/* a T/l/^l/BSx * y-H/7 ^ V&tf7k4)»& 
*»Tfe5o fcSif^cW:, c©ffl/«1%teWtt»£x*y 
— ;U7 ^ Zs<D¥L{t&^mz-?Z>fzibl,C'P%; < fcfe i ffl<o 

[0 0 1 1 ] C<D|»±5tt*tt|«»fe L< ttjat#<0«d* 
[0 0 12] JftBWffFK 5.082.592lf^, GKJgL ^'J7 

* >»IR*r&trg £ y x * >f?fiai£ffi|*$&7fc$iK4) 

[0 0 13] *Wffl»*C43l/^T, yx^V^tffigttJlJti 
7x^->(DlS^|%ihi±^S5a6Sa CtDTx^veOBfattt 

[0 0 14] EPOffUF^O 108 536 Bite, 
Ml* V>1 tf ^ ViO^yl/^ >ixxf;^tty 0 iSttJpJ £ 

Ac^cLtfLCfffll/^tlS, 7XX, 77^ 

— , y^y^ y 5JkXS&m^—T>( >tflCiX£>%>£ £<D 

^7^>fc«-rs^^^^So 
[0015] atfa^sis 

so 10 Sr^So *«W»c«fctltf, ccoiSftRSitfflafiJtl* 



Coo l 6} — ffifcStc&^T, v^e^>HMxxf 
;U<h y/Ulf* >IJ11llfi/&xX7^/UD# 'J ;t*->x?- U V.S 

i:^6ti5 J& ft R? ± J II »rit»* it 3 • 

[o o i 7] — aMKcjst^T. t& zm<onmm 

tr * vilSIJfilS jl x f;l/T'65i:fc^iai:U v ;U tT * 

U * S/x* u > B«flrP« * c £ *W« £ U 
tfu^+i/x^-ui/zov/i/if ^v^ey^u— k #u 
t+>'xfby4v;i/t^>ty7'>i/-h, 20 
->Xt*- U >20 V ;Ulf £ y ^ -r — h , # V jr^Fis 
xf L/^oy/Hd^^/Xrr U— K tfU^S'X 

UV2oy;H£*>h UX-rTU— K -K'j ^>':I:7^u 
y2oy;l/fcr£:y^ry;t^x— k # y *4^>xt^>5 
y;l/if ^y^/tUx- K Rt>M?U^+->x^u>20 

[0 0 18] HStttCfcl^T, V/Hf^««x7f 
'J **S/x^U>«W#-e*silDBgtt»JK:Jt'r 

sy;i/e^>aiBfittxx-r^"e*s»ffigtt»j©«ait 30 

t±tt 1 : 3HG12 : 1 1?S«o 

[0 0 1 9] — BMMcfct^T, ^(^^Sl^ffig 
tt#J<Offi^-£##J0 . lppm—£j500ppm<D&-^ U^/I/TOH 

ft 1 %~&J50%#^ C^^aagttffJcDo ^^40%tiy 
;U t: * >»ix Xf;l/t'^0, »60 % tt V ;l/ ^ >8S 
IJfiftxx^l/CO^U^S/x^U^giWitT'feS. ASft 
WF±ffllfSBgtt*J*StrE**^««*ti*o 

[0 0 2 0] — ffittfcfc^T. JOFfttt»tt(C 
£3*, C(0«tt**i»— <O»ffigtt#Jfc!||-<0||ffig 

£ , c o*Bfi)c«jti y Ji tf * «»x^f;i/ £ y ;b 
[0 0 21] -HiWcfc^T. *5W!tt, BftttfSiKfc: 
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c<offlrit!»ciy;i/tf^>hyxx7'u-h, y 
yni^^yxf/u-h, y;i/tf # v^y^u- 

x— K y;Ui£ £ v-trx+^Ux— K &t/y;Ut:^y 
h U^Ux-h^^^^^j:0^ti"n§y;Uti^y|MIW 
fi%jLXT)lt, *U *^x^U>2oy;l/t£*y^ry ^ 

K u*^->x^uy2oy/ui££>^y xf7W 

K -f'J^yxfUV4 y;I/t^>^/Xr7U- 
K >f U t ^ ^> x f U > 20 V ; Hf ^ y h ' J x r 7 U - 
K #y**~>x3 L uy2oy;i/ti^y^y*ux--K 
^'jfr>xfu> 5v;i/tr £y^ey*ux— k &tf 
4<U^^->x^u>'2oy;be^y h 'J^L/x- h/V^ 
s««fcDStfnsy;i/tf^>j3§jKittxx7 L ;i/<o^<j^-+ 
->xfi/>^©l^^ 0 
[0 0 2 2] — BtWcfc^T, y;l/tT^ VJIglWi^xXr- 
y;Hf ^ yjBjKKxxxyi/co^ y ^^xf 

;l/ tf ^ >KI»«xx-r;b £ y ;U tf ^ >»BS«xx -r 

[0 0 2 3] *aW0)J84SS±tta«ftliX7 7 ^» 
[0 0 2 4] ^KaffitllHLTJfll^ 

[0025] *%w©ffio?y^«, JkoaisiJbBFS^n 

ffigtt#j^ffi^H±*d*traa^nfc«ftR6±fflfflj««i* 
[0026] *3RswoflsoWjStt, y^tr*v«B)tt»x 

X-r;l/OSr«fflja^:}i«"rsci:T*^So *3*^Offi«0 
f«J^ fi, y ;u tf ^ > SiflfiKx x 7" ;uco # y * * s^x^ u 

[0027] *aflHoft<D=pjjStt, 7i<tt^a : ^7j<^^ 

[0 0 2 8] *56WOffiO*JjSti, /Tl/^pHijiiilJIU Wr^c 



(6) 
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[0 0 2 9] aMWitt, iBtt^fi < fro £ D 8M±,ftS 

[0030] a«*i, &«Sisojsa<oi»it 10 

14ffJ<0lE«ltU\ »*L<tt»l : 3-#J2 : K J: t) 
^L< lift 1 : 2 -tt 2 : U L < t**?J 1 : 

[0031] mm. saav^atfRfjKfciwLTc 

[0 0 3 2] COSLffcWtt, U***>X^lxy20y;l/ 

tf^y^y^u-K ^'Jt+s/xfu>'4 y;i>tr# 
y^ey^u— K ^«j3f^i/x^L/>zov;Hf *y^e 

cQWrtnrStetfJ : ?Lft#JoaSlt«> L < t± 1 : 3 : 
0.4 — 2 : I : 0.3 „ £t)£?£L<t£ 1 : 2 : 0.3 ~ 
2 : 1 : 0.3 , «fc#£L< W: 1 : 1 : 0.2 T*&S 0 
[0 0 3 3] *«W<OffioaW|Hi:43i^r, S-O»S0g 

7b-h, y;ut£ ^yty-^^i/- K y;i/t££v^ey 
/U^-r— K V^t^^/tbx-h, y;i/e#> 
tX^bx-h, &0=y;l/lf^>hU^-Ux— h^e 
&£/$<fcDi3Mn* 0 (BOyyl/e^>IBflfii»x^-r;l/a 40 

[0 0 3 4] »-<0»ffigttM*O'>JB: <^t)lSOV 

ii. #u**i/x^u>2oy;utr ^y^ey^u-K 
t:u^'>xfL/>4 y;i/tf£y^y v^b-K tf'J 
«yxf u > 20 y ;b tf £ v^e y ^ t-— h , # u * 

yxfu>4y;i/e^y^yzf7i/-h, #D**~> 

xfU>20V;l/t:^yhUXr7U-h, -HUsMrS/x so 



10 

*-uy2oy;i/t:£y^y*ux-K *'j3j-*->x-/-u 
y 5 y;i/fcf£y*ry*ux— k M^'Jt+yxf-u 
y2oy;Uti£y h "j^bx-h^b^siSiO^in 
^ 0 flkov;ue ^vBIW«xxf-;Uoa*(*fcmia«cW 

[o o a r>] *mmc&^xm\<^ftzm(i\femm, 

[0 0 3 6] {fco^l&Kfc^T, ccoM^fi, y;ue 

^>hUXf7l/- K y;Hf ^>^/Xf7b- K 

y;utr^y^ey ^ k vyHf^y^y^/b^r- 
K y;bt:^^y^l/x-h, y;Uhi^>-fex^^-U 
x-K &t>*y;l/e^y hU^-Ux-h^^^:§a¥cJ:»3 
j»£ft5'>£< £fc H©y;l/e^flMxXfM 
^tr^— oi¥ifiigttffJ£:, ^»J^^^>x^u>2oy;Hf 
^^y^-^U-h, ^ut+yxfi/y 4 y;i/tf 
ty-7^u-h, # u^yx^u^oyyutr^v-ty 
/vi/^-r— k # y^yx^uy2oy;be#y^eyx 
f7b-h, ^ | j^-^> / x^bv4 y;i/bf ^y-eyxf 
7U-h, ^U5f^'>x^i^y2oy;Hf £>h nt7 
K ^"J^+yxf u>2oy;l/ki^y^ytUx- 
K ^'Jt^>xfi/>5yyHf^y^/^l/x-h, 
&tf*U^-*5/x^U>20V;Hf #y b UtUx-h^ 
Z*%m&K>M&ti2>'P*< £t> l «oy;l/lf ^VKIft 
ttx^x;l/0#U*+*>x^uyK»f*^-&tfS— o» 

[0 0 3 7] *«flOffiO«att, I*fc*3***»EtMfi 

ii^tTo ^<ttiloy;i/t:^y 
fliflfi»xx^l/^trS-^ffiSttffJi: / >^:< fcfe i 

[0 0 3 8] CO«fi)t%*<DaxO»ffiSttaiJ*£:*fr* 
»-co»iBStt*JOBaH:«:. ei<rai : 
2 : K cfc9#£LOi&]l : 2-«2 : 1. H€>#£ 
L<ti^ 1 : 1 T&Zo 

[0 0 3 9] toWL^RUtirMfc-ttlsXC 

J:i,> 0 c«o?Lffc»J«i, ^U^^'>x^bv2oy;Hf^y 
^ey^^u-h, ^i;^yxfUy4yM^y*y 
^^u-h, 'J ^-^ y xf u y 20 y ;i t:^ y / x f 
7U-K a^^u^^^x^u^oy/i/tf^y^y^ 
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SttM : ?Lftj?]<DiB*tfc«:, L<« 1 : 3 : 0.4 ~ 
2 : 1 : 0.3 , £9#£L<te; 1 : 2 : 0.3 — 2 : 1 : 
0.3 , i»*>#$LO£l : I : 0.2 t?*S 0 

[0040] *^<o>?i56^4oi/^rffli/^tisc©iafiK 

iaaDV;l/tr^vHiflS»xx-r;l/fi. V;Utf^>hU 
xt7L/-h, v/i/e^^yxfru-h, y;i/tr* 
v^&y^u— k y;H£ *^//^5f-h, v;i/ 

[0 0 4 1 ] ©!WStt#]*©'>fc< fcfc 1 lOV 
;Uti£ vjH»«xx-r;l/0*y *^>x*-u:/§fS»{* 

.KU^+i/xf 1/^4 y;l/tf£ ^y7»)U- K #U 
^-^•vx^u>2oy;bif ^y^yy^^f- K *y* 
^^x^u>2ov;i/e ^ >tyxf7i/- k #y** 

xfU>20V;Hf^>h'JXf7U- K tfUsMF-S/x 

^u>2ov;i/tf^y^ey^-ux— k -sy^s/x^ 
y5V;l/tl^^y^Ux-h, M^'J^i/xfi/ 
v2ov;utr * v h y tux- h A^*s»«fc Diltftt 
So flfioy/Hf* yflBHSMxx-r;l/0«»»feHI«K:«r 

[0042] {fiomaKcfet^T. 
n*coaa*sj±, v;nf^vhu^f7u-h, y^ 

y;utf ^>ty^;i/^f- K v/Hf £ y^e/^i/x- 
K y;i/ti^>-bx^ux— h, atfyyi/tr ^vku 

*Ux-ha>6££^DSit£n£'>2:< £fc liov 

^vfliteKxx^/l/^r^trS-OSffigttffli:, 
y^s/x^i^oy^e^v^y v^u—k #y* 
^yx^y 4 yyl/tf £y^ey K #y**~> 

^u>2oy;!/tf^y^yx^7 T u- K ^'Jt+i/xf 
i/>4V;i/H^y : eyxf7U-h, >f'jt+yxfi/ 

CH 2 " 




y2oy;utf^> h'J xt7U- k ^ut*->xf u> 
2oy;ut:£y^y*ux- k ^y^yx^uysv 
n/tf^y^ytux— k &tf#y ^->x^u>2oy 

;!/ k*£ y h y * bx- h *r 5> & S 8¥ £ 0 Sfcfti £ < 

r«<Dy;i/tr^>fliflfi»xx-r;uo#y^i/x^ 

[0 0 4 3] 8StttOpH«Sf*L<t±*?I4— J: 0 

TfeSo ^*^aj[tiiiS^70 o F(21°C) -^550 * F(28 
8 °C) . £ Dfc?£ L< (£70° F —&J510 ° F(266 °C) , 
S£>&?£L<tefclJ70 P F ~^490 ° F(255 °C) T&So 

[0 0 4 4] »— OJIiBBSttMfca-OffffiffittM*'^ 

C<D*BJSStt!jOafi*W* L < tel&O .lppni-^J500ppni s <fc 
0 L < te&JO .5ppm— &J200ppm, m&P?£ L < «*50 . 

sppm— mooppm<D±wffir£t£mm$t£&z>& v ictftmc 
[0045] m~(onwx&\±m. m^nm^mRis 

< ti^O.lppm— ^500ppm. J: 0 W * U < tiftO .5ppn— 
200ppnu ®€>» * L< fi^O.Sppm— ^JlOOppmCO^^lSri 

Hfifi*?J50ppm "CfeSd 

[0 0 4 6] xHlcfcttSSStWSiis »J;^^ 

rA> MlIxy^^i/XfA^^^Wtt^ 

it t? c ft 6 «*W)<fi©Mfc: fe T> # S 0 
[0 0 4 7] Jfii*y;Hf ^>»fl6Bx^-r;Wi. WT 

[fti] 



HCOH 

I 

RCOOCH 



HC 



-t-HiO 



HCOOCR 2 



CH 2 OOCR 2 
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co&lfr 2 co«iinij»i»isiJ»*a'ro r» tufru 

CH, 

r 

HCOCC.HaO)^ 

O 

H(OC 2 H 4 ) x OCH 

I 

HCO(C 3 H 4 0) v H 

CH 1 0(C 2 H 4 0) l OCR 5 

xxf/l/^U R ^ COMR4 CO«l3iJffiKSP#£: 
*;H!t(ii) tiw + x + y + z4>&iH-»tt?*S. 

[0049] — «««c*5t^r, o^ffi}gtt»jjc3*-r 

JH0^SNFffiOf|inBffitt»Jfc:J:orfil : 3~»2 : 10 
lppm~&]500ppm'<?& ; i>o 30 

[0 0 5 0] &Tf : <D%MmiC7jk'*&vlc, S 

[0 0 5 i ] SlS&?fi£ 

2 Y (12. 7mm), S£l/2 >f >^(12 .5min)T*&o 7c 0 
C(0«attJ«{t3S* (S i C) »?BKttA#600 £T 

[0 0 5 2] §f^-7^1K2 0(?)f7oy (ft 
if.) ScOX^-^-tCJ:DXf-yUXX^— iMDW&fr 

£S«Lfc 0 c (DMifr^;^ - ^r 7 p > f - /^a' so 
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[0 0 4 8] HfiS^y/i/t^yiBJlxxf w^u t 

[ft 2] 

CH 2 — 

HCO(C 2 H 4 0)J-J 

I 

R 4 CO(OC 2 H 4 ) x OC|H 

HC 

HCCKCi^OyOCR^ 
CH ; 0(C 2 H 4 0) I 0CR 4 

(Dffi&^yh (Micros top) Ta-hU SWHOJBfifc 
[0 0 5 3] ttSifk^ffi 

^x*;i/rt<oaa»LfefeL<«iiH«Lfeo.iiioaja* 

g£^- h 'J ^7 A (NaC 104 )J8»*TfT-3 /Co L /i?gfgtC 

«Lfc}8ffl[^*3fri"S*»r^±, 500rpm<O[HHteiSJST*lHl(E 

[0 0 5 4] SSKJSjROiafflti. IKftLa^Si0j»f * 
^£^£9150 • F(65°C) STUftfc Gft20^HtT) 
o p H te#7jc»{fc:h hU^UL< ttjittXttiSKlC 

«A^7y-FW$T0. 5mV/sec(0llii7 

[0 0 5 5] »aft«tC*-^V>T|R|l:K»*fl=KH3t»T 

[0 0 5 6] HfififflJ 1 
m HC#^Tffl^/cFell(ppb) tiffiffcfl— StSrS-To HI 

^jgffi%^180 ° F(82°C) 7780~100ml/min tC^T^ 

5.5 /c 0 
[0 0 5 7] (3 1 icjjVrJ:?^ St«, I : 1 i±cDV;b 
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^^yXf7U-h^6^ m & Wlh.9I^r200ppmAP X 
1±<O3*flaSli240ppbJa±fr 6 1 50ppb5fc$|^T' f£T L fc Q 

[0058] mmm 2 

hfr6££JS£Wit#J£200ppmT«:E: < 60 PP m/jQ*_£ C 

03 1 fc|RJ«a5*frT?i96nfe, 02lcfct/>T 
fflO^fcFell(ppb) tiftffcSB— »«rS-ro 0 2JC^nT 
l/^S <fc ? aiBSt±*«I24^HT***I240ppbA^150ppb* 

[0 0 5 9] 3lfli0IJ 3 
150 ° F(65°C) tC*5l>T0.1M^i5ftl»?SffitC#^b/cV 

Y;bK7f-;b (H3-7) hL<UM (08) <Qj®i^ 

fc ^ jl - i «T*ffisnn^aH£fc * 

E(MV) fcVtt»t»JjC (|iA/cm 2 )T?*SI(UA/CII • 2)T'^ 

So 

[0 0 6 0] 0 3«r#RaU *f»HfcJ;^TJi«LfcJ« 

Xf7 U— h U *+S/Ji^U>20V;l/tr^ x 
r7U-h (S^30ppm)O 1 : 1 7 U > F T L fd£ 

tie .5 c<D5SU:Bi5tLfco ^^ynx^mm 

LrcftM&mz^^yn c/^v^^-r) Testis 

[0 0 6 1 ] 0 4-£#?au 7Y>lHi77y^tL< 

^vX^UVRStt^rffll/^ 30ppm <DV;l/hf^V^e 

^ITl/^, ^Y>14te, y;l/t£ ^^;7f7U- h 
^Srfflt^ 30ppm o^u^-^->x.^i^>2ov;i/tr^>^e 
y x^t u- mc £ o aas l rcijk<Dmcj6<Dfrm&m& 

[0 0 6 2] E|4{C^-r5S«iEl3«C^-r3Ri:|B|a-efe 
0. 6.5 cOpH^WLfrOflfcSlLfco 0 3 t 4 ^rtb^-r 
Si:, y^e^yJMJffiiKxXT^l/ (WRtfy;l/^^yt 

4- i/x ^ u >!>1^{^ (ix t£ * y ->x ^ u >20 y ;u 



[0 0 6 3] B4t*li'T, V/Hf^>flgflASSx^T-/U 

fi, (^yii-c^sns) tit«LT, ***c 

t'^^ns) £tt$$LT, £tC#V— KtCfeV^TUK 6 
S) o WBHWte, y;l/tf^vflg8ftffixx-r;l/i:y;Hf » 

&%m^rz$m m 4 (c&tt s^^^c^ti-r^ 

So lot, 2 0©#|ljBffitt»JO— ^JfelUtt'Cffll^clR 
[0 0 6 4] 4 

^Tnmm3iazm<Dm$o}mmmm (150 • f 00. im 

% ASMU0 ic^r, 1 : 1 <otfcoy;nf x^ 
7 b— h t X y ^-^->x^- u >2oy ;u t: ^ yxf7 

U-h (&^30ppm "e«WBbfe*0»«ft«* 

30 So 30ppm ©y;Hf ZZ/^S Xf7U- h^30ppra c0# 
y ^4=- *>x^- b y 20y ;!/ tf^>^/Xf7L/-h cOffl^ 

^^^mcfc^T, 4.0 OpHr^at^ci:^ 
^t»*>-e*^ 0 iJtta*fl=tc*3t^T4.o copH-c*. ry- 

n^j:?^ 9.0 <Dp Htc43t^ra»35:ry— Ktcfett 
[oo6 5] nmms 

m7RXS8lZ7jk'Ztiz\<>Z> ct^tc, 30 PP m cDy;Uti'^y 

^/Xf7U- h £30ppm ^4 L ^X^U>20y;b 
HHt(i« 150 0 F tCfel^TSOOrpraOlHl'lE^iar'lHie-rS' 

so Rfiajg^aa^ffli^TfTofco 07ic^-r^(i^«y kx 



(10) 
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coo6 6] s^mi ztm&L. ^^>20( t m^±m 

"y^yiWX, 30ppm CO V;l/ tf £ Xr7 U— 

h i:30ppm ^:tfu*4^>x^u>2oy;i/kr£ y^y xf 
i^c^^ j^^MiJ^ry- K<ojj»*l»±#Ji: L 

TBSLtl^Cfc^nSo 7^y22teJig£Rfiibi|iJ 10 
^PX.^l\ 9.0 OpHU^WC^tf^U^^iLT 
t^o fcfRStfHc, ^^>23^30ppm (DV;l/i:^y^yx 
f7b- h £30ppm <0#U 5i-*5/x^- UV20V ;l/ tT £ > 

^yxfru-hfiHib^ 9.o opHu^i/©^ 

6.5 C0pH*C*5ttSC^»JSS«!lOJiSdBS±a*fi, 9.0 
p H*c*5ttSISftl»±a*«fc 0 t,W8ft?*5 0 
[0 0 6 7] H8J&#BBU ^-T>24ti, JSftBSltffl* 20 

V^>'25(i30ppni (DV;l/tf^> j e/Xf-7'U— h £30pp 
id O^'Jt + yxf l/>20V;l/e^y^yXf7b-h 
-paaLfc, 6.0 OpHU^;UO[^U^^LT^£ 0 

[0 0 6 8] H!3~8lC^2ftT^£.£^C, V;Ulf* 

[0 0 6 9] Wa^V^e^VffiJiftttx^x^ti. 

LTflgjfcSnT^So SPAN60 RtfARLACEL 60 
(V^e^^yXfTU-h) , SPAN 20 &C/ARLACEL 

20(V;Hf£> ; e/5">L— h) % SPAN 40 j&tfARLACE 
L 40 (VyHf ^"V^y^^^f- h) , SPAN 65 ( VJV 
fcf£> h «J7f71/- N) . SPAN 80 &tfARLACEL80 40 
(V;l/li£>^y*UX-- h) , ARLACEL C RtfARLACEL 

83 (V^lf^y-bX^UX- h) , MtftCARLACEL 8 

[0 0 7 0] »il*y;Hf^>'llBI6Kxx«r;l/0#U3j- 
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5, TWEEN 20 (^U^-^-i/X^U>20V;l/tl^y^ey^ 

h) , tween 21 (^u^-^'>x^u>4 y;utr^ 

>ty^b— K TWEEN 40(^U^^i/X^U>20V 
A>\Z2Z/*:J>*As^y— h) > TWEEN 60 (#'J**'>X 
f-U>20V;l/tf ^^/X^U- h) , TWEEN 61 (# 
'J^^*>X^UV20V;Hf ^ 7^/7x71/- h) , TW 
EEN 65 (^U^"^S/X^Uy20y;btl^> h ■JXf7U 

-h) , TWEEN 80 (^u^-^v'x^u^zoyyuvf ^>^e 

y^-l/X-h), TWEEN 81 (#Ual-+i/X^-lx>5 V;!/ 
tf ^^/tUX- h) . &.£/TWEEN 85(#U *4^>X 
^U^Oy/l/fcf^hU^Ux— h) Q 

[0071] i mvL±<Dvjv\£?>mm&t^x j rj\s£ i 
«W±a)y;i/if ^yiMxxf^^yt^yxfi/ 

^x^n^o ^v^>xfi/^ij*^y 

^>|jiMBgx^^;bor«*<*^*^^»ffiiStt»iJ 
[0 0 7 2] CO»SH,^»aK:»LTffl!^coaca*S 

ra®<OfS#£:18f?B] 

[|H1] *»R9fc«J:0«BaL^JBftW±9J*cJ:0jaiaL 

[HI 3] **WKJ:0»3BL/S:JBABj±#Jfc<fc0jflaL 

[1^5] 4.0 <OpHtCfet>TJW«*mc*3ttS, 

[EI 6] 9 .0 <OpHJC*3t^riWSl*mc*3ttS, *?gHB 

[HI 7] HIlE-rsitffi^rrai^Ta^tOU^l/OpHrii 
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